
Climate Change: An 
Important Topic and a 

Tool for Teaching 
Science

Quarknet Teacher’s Workshop
Aug. 1, 2014

Dr. Bill Blair

Johns Hopkins University

1



2

We desperately need to increase the flow.
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Quotes from 20+ years 

ago…more true today than 

ever!
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Science and the 

Energy Sector



When congressional 

science and technology 

committee members 

cannot understand basic 

logic, and deny the 

viability of science, it 

creates a dangerous 

situation.

That is certainly the 

case with climate 

change…



7



Climate Change -- Potential Confusion

• “Not everybody agrees…” “Not all scientists agree…”

• “Isn’t it just a natural variation?” “It’s the sun.”

• “What difference can a degree or two make?”

• “Are these funky local weather events due to GW?”

• “How can GW cause both droughts and floods?”

• “Climate models predict things all over the map.  

How can we believe anything from them?”

• Mercury in CFL bulbs-bad for the environment?

• Ethanol: not everything it’s cracked up to be?

• Wind Energy: Environmental tug-of-war…

• Others?  8



Climate Change:  

The Good, the Bad,

& the Ugly

Making climate change clear to 

students and the general public



The Greenhouse Effect

 Sunlight comes through 

glass.

 Light is absorbed and re-

radiated as heat (infrared 

light).

 Heat is trapped (warms 

interior of greenhouse).

 Need for “balance” to keep 

it from getting too 

hot/cold.

10



11



12

BALANCE



The Earth is so big…how can we 
affect things?

13



The Earth is so big…how can we 
affect things?

By affecting the

BALANCE
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Venus - Earth’s “Twin”?*

 Closest planet to earth.

 Nearly the same size as 
earth, but

 CO2 atmosphere 100x 
denser than earth’s.

 Surface temp  900 
degrees F.

 Example of “Runaway”

Greenhouse effect.
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Venus - Earth’s “Twin”?*

 Closest planet to earth.

 Nearly the same size as 
earth, but

 CO2 atmosphere 100x 
denser than earth’s.

 Surface temp  900 
degrees F.

 Example of “Runaway”

Greenhouse effect.

*(Let’s hope not!)

BALANCE
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Apollo 11, July 1969

The earth may seem big to us, but it is fragile and it is finite.
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Heat-trapping Gases
• Water Vapor H2O

• Methane  CH4

• Carbon Dioxide  CO2

 A trace constituent, but 

very effective at trapping 

heat.
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Fact: Atmospheric CO2 levels are increasing.
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Mauna Loa
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Fact: Globally-averaged Temperatures are increasing



Perspective on a Chilly Spring
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State of the Climate 2009 

Highlights (NOAA 2010)
24



Climate Impacts

Warmer sea temperatures…
 cause stronger storms and affect atmospheric 

and sea circulation patterns.

 Can cause droughts in some areas and 
excessive rainfall in others.

 Add to the rise in sea level.
 Warm water has a larger volume.

Katrina 2005
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Past Climate: How do we know?

 Ice core samples: Greenland, Antarctica, etc.

 Ice traps gas bubbles, dust particles, biological 
material, and other materials.

 Chemical isotope ratios are proxies for Temp, CO2

levels, etc., at various times in the past.

Layers in ice core 

are similar to “tree 

rings” - showing 

annual cycles.
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Are we responsible? 
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Fact: Atmospheric CO2 levels are increasing.
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Are we responsible? 

< 2013:  400
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The Contemporary Challenge

Kohlua, India
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The Contemporary Challenge

Kohlua, India
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Energy (Un-)Sustainability:

US per capita energy consumption 
[hence, CO2 production] is roughly 32x that 
of the developing world.
 The US consumes the energy equivalent of 10 BILLION 

people in the developing world!

If the developing world rises to our level of 
consumption, the energy needs are immense.
 If they do it with fossil fuels, we are toast!

This indicates that our level of energy 
consumption using fossil carbon is not 
sustainable.
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Where does it go from here?
Climate Models Provide Clues but not Definitive Answers

(because the answers depend on the assumptions one makes!)



What does the future hold?

34



We can no longer afford to 
ignore these truths… 35
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There are lots of 

reasons to get off 

fossil fuels, many of 

which have little to do 

with global warming…

Pollution

Energy Security Positive economic driver
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Questions? Comments?
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